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ABSTRACT

The purpose of this study was to determine work output during
the performance of pull-up, push-up and sit-up exercises.

In addition,

the study was designed to gather pertinent data concerning the reliabil
ity and influence of the distance and resistance factors used in the
work output computations.
A test and retest consisting of eleven anthropometric measure
ments and the performance of one pull-up, one push-up and one sit-up
was administered to a non-probability sample of thirty-eight male phy
sical education majors at the University of North Dakota.

Work output

was computed using the distance and resistance factors determined by
the anthropometric measurements.

Reliability estimates were estab

lished by correlating test-retest scores.

All eleven measurements and

the work output figures were 4eemed reliable with the lowest r value
being .98.
It was found that the resistance factor correlated higher with
the work output than did the distance factor for the pull-up and sit-up
exercise while the opposite was true for the push-up.
The work output during each exercise varied considerably from
individual to individual thus pointing out a major drawback to the com
mon use of repetitions alone as a basis for measuring student
performance in pull-up, push-up and sit-up exercises.

viii

CHAPTER I
THE PROBLEM AND ITS SCOPE
Introduction
A common practice in many physical education programs has been
to measure student performance in such exercises as pull-ups, push-ups,
and sit-ups solely on the basis of repetitions.

This practice can be

identified in several currently available publications (1, 2, 3, 4, 5,
6) .

A more recent practice, however, has been to calculate the work
output during exercise as a means of measuring student performance.
The major inconsistency between the two is that the use of work output
measures take into consideration some of the body characteristics of
each individual which may effect the measurement whereas repetition
measures do not.
The calculation of work output during exercise requires the
measurement for factors of distance and resistance.

These factors are

determined by various anthropometric measurements.
In the interest of accuracy, the reliability of these measure
ments and the influence they exert upon the work output should be
investigated.

1
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Review of Related Literature

Published materials regarding the reliability of anthropometric
measurements are limited as noted by Lincoln (7).
It is generally taken for granted, when physical measurements
are made, that if the measuring is done by trained operators using
accurate instruments, the results are highly reliable. In fact,
this assumption has been so widely held that a careful study of
the reliability of physical measurements has never been published.
Some information, however, was gleaned from reference material.
Clarke (6), for example, stated that the reliability of any test may be
defined as the degree of consistency with which a measuring device may
be applied and that a highly reliable test yields the same or approxi
mately the same scores when administered twice to the same individuals
provided conditions and subjects are essentially the same.
Anthropometric measurement to determine or classify anatomical
characteristics has been used for many years.

Williams (8) noted that

in America, Hitchcock, Seaver, Sargent and Leonard carried on exact
anthropometric procedures during which they accumulated a great deal of
data on skeletal and muscular measurements of boys.
The sophisticated use of these measures has grown rapidly in
the field of physical education, especially in the areas of strength,
endurance, and fitness testing.
If researchers are to obtain reliable anthropometric measure
ments, they must be aware of some of the conditions that minimize suc
cess.

Sturzebecker (9) noted that earlier studies had, in general,

revealed certain possible sources of error inherent in anthropometric
measurements including:

(a) error in the instrument, (b) observational
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errors in locating and identifying landmarks, (c) errors in the meas
urements of the distance between landmarks, (d) personal errors between
users of the instrument, (e) variations in the posture of the subjects
being measured and (f) accidental errors in misreading the instruments
or in the recordings of figures.
In 1964, Baacke (10) found reliability estimates for various
anthropometric measurements in a sample of 87 secondary school subjects.
She reported r's of .836 for standing height and .798 for body weight.
In a study done by Bolonchuk (11) using elementary boys and
girls as subjects, acceptable reliability estimates were found for
standing body weight, standing height, lying body weight (upperbody
weight) and sitting height.

The same study, however, revealed somewhat

lower estimates of reliability for other anthropometric measurements
such as pull-up flexed arm and extended arm.
High reliability estimates for the anthropometric measurements
are necessary to acquire accurate work output computations.

These meas

urements provide the factors of distance and resistance from which the
work output is computed.

Therefore, the accuracy of the work output

depends upon the reliability of the anthropometric measurements.
Karpovich and Sinning (12) stated that physics defines work
rigidly as a product of force and distance through which this force
acts.

Thus lifting 10 pounds of weight to a height of 5 feet will con

stitute 50 foot-pounds of work.
Tricker (13) similarly noted that if one lifts a pound weight 1
foot he performs 1 foot-pound weight of work (often abbreviated to 1
foot pound).
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Ricci (14) noted that the amount of work performed by a subject
may not be proportionate to the number of repetitions.

Table 1 shows a

hypothetical example of this occurrence.

TABLE 1
INCONSISTENCY BETWEEN REPETITIONS AND WORK OUTPUT

Subj ect

Body Weight
(Kgs)

Pull-Ups

Displacement
(Meters)

Work (1 Pull-Up
in Kgs/Meter)

A

50

3

1.5

75 ( 50 X 1.5)

B

100

6

3.0

300 (100 X 3.0)

In a study, using 260 Fourth Class cadets as subjects, Kennedy
(15) found that as height increased, pull-up and chin-up performance
generally decreased, and as weight increased, pull-up and chin-up
performance generally decreased.
In addition, tall, heavy subjects had more difficulty in the
pull-up and chin-up test than did the shorter, lighter subjects.
The justification for using work output during exercises may be
interpreted through a statement by VanHuss and Heusner (16):
If, however, each student's performance is to be interpreted as
it should be in an individualized physical education program, a
percentile based on a population which is defined only by age and
sex yields but one part of the picture. For example, the inter
action between body weight and the factor being tested must be
considered. Individuals of different body weights should not be
expected to perform equally well on all tests.
A practical example of the previous statement was given by
Bolonchuk (11) when he compared the pull-up performance of a 200 pound
football player to that of a classmate weighing 130 pounds.

The
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football player may be pushed to maximum to complete five pull-ups
while his classmade is able to perform eight pull-ups.

A measure of

fitness based on repetitions results in an evaluation of fitness which
indicates that the football player is less fit than the 130 pound stu
dent, yet the football player has demonstrated his strength and power
and is regarded by his peers as stronger than the smaller student.

Statement of the Problem

This study was designed to determine the work output and the
influence of resistance and distance factors during the performance of
pull-up, push-up and sit-up exercises.
The specific purposes of the study were as follows:
1.

To determine the influence of factors of distance and resist
ance in relation to the work output during exercise.

2.

To determine the variability between subjects for the work out
put during each of the three exercises.

3.

To determine the reliability of eleven selected anthropometric
measurements used to calculate work output during pull-up,
push-up, and sit-up exercises.

Preliminary Research

The performance of push-up, pull-up and sit-up exercises consti
tute certain amounts of work.

In each, a resistance in the form of

body weight is overcome and is transported from one place to another as
represented by distance.

The resistance and distance factors are

essential to the computation of work output.
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A pilot study was conducted in 1971 to determine possible meth
ods of obtaining these measurements and determining their accuracy.

A

non-probability sample of seven high school boys was tested and retested
and reliability estimates were computed.
Scrutinization of the three exercises revealed the measurements
required to compute work output.

The pull-up, which involves moving

the entire body weight from a hanging, extended forearm position to a
chinning, flexed forearm position, requires the measurements of stand
ing body weight and the distance the weight is moved.

The push-up exer

cise, which involves moving a portion of the body weight from a prone,
flexed forearm position to a prone, extended forearm position, requires
measures of body weight and the distance it is moved.

Likewise, the

sit-up, which involves moving the upperbody weight from a supine posi
tion to a sitting up position, requires measurements of upperbody
weight and sitting height.

These measurements were obtained on a test-

retest basis to determine reliability.
results of that pilot study.

Appendix F, page 42, shows the

The method of obtaining measurements hav

ing low reliability estimates were modified for use in this study.

Delimitations

The sample was delimited to male, physical education majors at
the University of North Dakota.

Pull-up, push-up and sit-up exercises

were incorporated because of their common use in physical education
programs and their appropriateness concerning the computation of work
output.

The work output figures were delimited to reflect only the con

centric muscular contraction phase of the exercise.
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Limitations

Limiting factors of the study included:
1.

the uncontrollable effect of the eccentric contraction phase
for each of the three exercises,

2.

the effect of gravity over the range of motion during the
exercise,

3.

torque related to muscle origin and insertion,

4.

linear distance measurements where the movement may be rotatory
as in the sit-up exercise.

Definition of Essential Terms

Anthropometric measurements: Measurements that concern the
size and proportions of the human body.
Concentric muscle contractions:

Muscle contractions resulting

in the lessening of the angle between two or more body segments.

(Ten

sion built in the muscle fibers while a shortening of the fibers is
taking place.)
Eccentric muscle contraction:

Muscle contractions which result

in increasing the distance between two or more body parts.

(Tension

built in the muscle fibers while those fibers are lengthening.

This

depends mainly on gravity.)
Male physical education majors:

Any male student currently

enrolled for the purpose of obtaining a degree in physical education.
Wall Stadiometer:

A device affixed permanently to a wall for

the purpose of measuring height in inches.
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Work output:

The product of resistance times distance and

repetitions.
Where:

Resistance = body weight in pounds.
Distance

= Amount of body displacement in inches.

Repetitions= A count of completed concentric contrac
tions in an exercise.
Universal Gym:

A weight lifting unit composed of various sta

tions which can be used for different types of weight lifting maneuvers.

CHAPTER II
METHODS AND PROCEDURES
Test Administration
A non-probability sample of male undergraduate physical educa
tion majors at the University of North Dakota was used.

An introduc

tory letter (Appendix A, p. 25) was sent to those students whose name
appeared on physical education major listings obtained from the regis
trar at the University of North Dakota.
each individual by phone.

An attempt was made to contact

If the student agreed to participate in the

study, an appointment was made for the test and retest.
were made for 47 subjects.

Appointments

The sample size was reduced to 38 as nine

subjects could not attend the retest.
Upon arrival for testing, each subject recorded his name and
the date on a prepared scorecard (Appendix C, p. 36).

The subjects

received a set of verbal instructions along with a demonstration of
each of the test items.

Not more than eight subjects were tested during

any particular session so as to reduce the possibility of error.

The

subjects were tested at the first station and then instructed to move
to the next station to await the test at that station.
continued until all stations had been completed.
included eleven anthropometric items.

This procedure

The test battery

Six of the tests were distance

measurements while the remaining five were weight measurements.
also included the performance of one pull-up, push-up and sit-up.

9
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The
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testing stations for the distance measurements and performance items
were located in the fieldhouse weight training room.

The weight meas

urements were obtained by using a Toledo scale located in the men's
lockerroom.
The anthropometric tests were as follows:
1.

standing height,

2.

sitting height,

3.

push-up height,

4.

pull-up

distance forearms extended,

5.

pull-up

distance forearms flexed,

6.

pull-up distance difference,

7.

standing body weight,

8.

upperbody weight,

9.

push-up weight forearms extended,

10.

push-up forearms flexed,

11.

push-up weight average.
A detailed, illustrated explanation of the procedure for obtain

ing the measurements appears in Appendix B, page 27.
Upon completion of testing, the scorecards were collected and
the students were reminded as to the time and date of the retest, which
was conducted with conditions and procedures being as similar as pos
sible.

A list of the equipment used for testing appears in Appendix D,

page 38.
Basic Assumptions
Two basic assumptions were made regarding the methodology
employed in this study.
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1.

Any change in the data from the test to the retest was consid
ered to be an error in measurement, not an error due to
extraneous sources.

2.

The subjects performed the tasks in accordance with the direc
tions which were given.

Controls

A number of controls were included in the design of the study.
For example, a laboratory setting was used to provide control over
extraneous factors that would be present under normal conditions such
as the movement of measurement tools and subjects.

Another factor was

that the investigator was experienced in the use of the various equip
ment and measurement tools and that the test and retest were conducted
by the same investigator.

Still another control was the use of stand

ardized measurement techniques (Appendix B, p. 27).

Experimental Design

Work output for one repetition of the pull-up, push-up and situp exercise was computed for each subject on both the test and retest.
The method used to compute work output is as follows:
Work Output = Resistance X Distance X Repetitions
Where:

Resistance = Body weight in pounds
Distance

= Body displacement in inches

Repetition = A count of completed exercises (1 repeti
tion was used in this study)
The following measurements constituted the distance and resist
ance factors used in the work output computations for each exercise:
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1.

Pull-up work output
Resistance = Standing body weight
Distance

2.

= Pull-up distance difference

Push-up work output
Resistance = Push-up weight average
Distance

3.

= Push-up height

Sit-up output
Resistance = Upper body weight
Distance

= Sitting height

This information along with the data obtained from the anthro
pometric measurements was analyzed using the stored MSDCC (Means, Stand
ard Deviation, Correlation Coefficient) Program.

The IBM 360-30 com

puter at the University of North Dakota was employed to analyze the
data.

The Pearson Product Moment correlation was used to compute the

test-retest anthropometric measurements to determine the degree of rela
tionship.

A high positive correlation would indicate a high degree of

reliability whereas a low correlation would indicate the opposite.
Reliability estimates were necessary since the work output computations
were dependent upon the accuracy of the anthropometric data.
The distance and resistance factors were analyzed by correlat
ing each with the work output.

This was done to determine the influ

ence of those factors on the work output.

The correlation technique

was also used to show the interrelationships among the eleven anthropo
metric measurements.

CHAPTER III

ANALYSIS OF THE .DATA

The following hypotheses were formulated on the basis of the
methodology and in consideration of the statistical techniques employed
in the treatment of the data.
The null hypothesis for reliability:

There was no relationship

between the test-retest anthropometric measurements for the 38 subjects.
The alternate hypothesis for reliability:

There was a relation

ship between the test-retest anthropometric measurements for the 38 sub
jects as represented by a correlation coefficient of .95 or greater (5).
The null hypothesis for work output;

There was no relationship

between the test-retest work output computations.
The alternate hypothesis for work output:

There was a relation

ship between the test-retest work output computations as demonstrated
by a correlation coefficient of .95 or greater (5).
The null hypothesis for distance and resistance factors:

There

was no relationship between the work output and the factors of distance
and resistance.
The alternate hypothesis for distance and resistance factors:
There was a relationship between the work output and the factors of dis
tance and resistance as represented by a positive or negative correla
tion coefficient.

13
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Results

The test-retest correlation coefficients for the anthropometric
measurements are shown in Table 2.

*

TABLE 2
MEAN, STANDARD DEVIATION AND RELIABILITY ESTIMATES
FOR THE ANTHROPOMETRIC TEST SCORES (N-38)

Test Item

Measurement
Unit

Test

Mean

SD

Corr.

I
Standing Height

Ins.

1
2

70.4
70.4

2.854
2.839

1.0

II
Sitting Height

Ins.

1
2

37.1
37.1

1.439
1.442

1.0

III
Push-up Height

Ins.

1
2

19.2
19.2

2.153
2.130

.99

.

IV
Pull-up Distance
Forearm Extended

Ins.

1
2

19.3
19.3

2.152
2.066

.99

V
Pull-up Distance
Forearm Flexed

Ins.

1
2

43.5
43.5

2.086
2.007

.98

VI
Pull-up Difference

Ins.

1
2

24.0
24.0

2.320
2.270

.99

VII
Standing Body Weight

Lbs.

1
2

176.2
176.0

27.257
27.251

VIII
Upper Body Weight

Lb s .

1
2

90.1
89.4

14.381
14.468

lbs.

1
2

124.1
123.6

19.739
20.079

IX
Push-up Weight
Forearm Extended

1.0

.99

1.0

—
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TABLE 2— Continued

Test Item

Measurement
Unit

X
Push-up Weight
Forearm Flexed
XI
Push-up Weight Average

Test

Mean

SD

Corr.

Lbs.

1
2

133.2
133.4

21.954
22.205

1.0

Lbs.

1
2

128.6
128.4

20.206
20.517

1.0

An r value of .95 was selected as the acceptable level for reli
ability since Barrow and McGee (5) noted that values of .95 and greater
indicate excellent reliability.

All eleven measurements were deemed

reliable as each demonstrated a higher r value than the .95 level.
This correlation value indicates that the measurements are reproducible,
demonstrating the accuracy of the techniques used to obtain them.

Thus,

the null hypothesis for reliability of the anthropometric measurements
was rejected and the alternate hypothesis was retained.
The correlation coefficients for the test-retest work output
computations were found to be above the .95 level for reliability as
shown in Table 3, page 16.
Thus, the null hypothesis for work output reliability was
rejected and the alternate hypothesis was retained.
An important consideration of this result was that even though
the test-retest anthropometric measurements were not precisely the same,
as indicated by the means and standard deviations, the variability was
not great enough to reduce the correlation coefficient below the
critical level.
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TABLE 3
MEAN, STANDARD DEVIATION AND RELIABILITY OF THE WORK OUTPUT
FOR THE PULL-UP, PUSH-UP, AND SIT-UP EXERCISES

Item

Measurement
Unit

Mean

Test

SD

Corr.

•*
I
Pull-up Work Output

Ft. Lbs.

1
2

345.4
344.2

75.234
72.148

II
Push-up Work Output

Ft. Lbs.

1

214.1
214.6

54.781
58.073

.99

2
].
2

279.0
276.9

50.959
51.562

.99

III
Sit-up Work Output

Ft. Lbs.

1.0

Another result of the work output correlation concerns the
standard deviation.

As noted in Table 3, the standard deviations are

high for all three exercises.

This result indicates that the work out

puts were not the same for all of the subjects.

In other words, some

subjects did more work than others and vice versa even though they all
performed the same number of repetitions.
This was found to be true for all three exercises.

The factors

of distance and resistance were different for each individual thus
causing the variations in the work outputs.
Distance and Resistance Factors

When correlated with the work output, the distance and resist
ance factors demonstrated positive r values for all three exercises
(Table 4, p. 18; Figure 1, p. 17).

Therefore, the null hypothesis for

17

Correlation Coefficients

1.00

= Distance

= Distance vs.
Resistance

= Resistance

Fig. 1.— Correlation between the factors of distance and resist
ance and work output involved in the pull-up, push-up and sit-up
exercises.

the distance and resistance factors was rejected and the alternate
hypothesis was accepted.

Pull-Up Relationships

When correlated with the work output for the pull-up, the dis
tance and resistance factors demonstrated r values of .53 and .60
respectively indicating that they exerted similar influence on the work
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output.

As the distance and resistance factors increased, so did the

work output.
An r value of .00, however, was found when the distance and
resistance factors were compared.

This indicated that there was no

relationship between the two factors.

In other words, the distance a

subject had to pull up was not dependent upon the body weight nor was
the weight dependent upon the distance.

TABLE 4
RELATIONSHIP BETWEEN DISTANCE, RESISTANCE AND WORK OUTPUT FOR
THE PULL-UP, PUSH-UP, AND SIT-UP EXERCISES

Items

Exercise

Correlation
r

Pull-up

Distance
Vs. Work Output
Resistance Vs. Work Output
Distance
Vs. Resistance

.53
.60
.00

Push-up

Vs. Work Output
Distance
Resistance Vs. Work Output
Distance
Vs. Resistance

.67
.65
.12

Sit-up

Vs. Work Output
Distance
Resistance Vs. Work Output
Distance
Vs. Resistance

.61
.98
.45

Push-Up Relationships

The distance and resistance factors demonstrated r values of
.67 and .65 respectively when correlated with the work output for the
push-up exercise.
dominant.

As was the case in the pull-up, neither factor was

Both factors exerted similar influence on the work output.
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The correlation between distance and resistance resulted in an r value
of .12 indicating a very low positive relationship.

Sit-Up Relationships

Correlations of the distance and resistance factors with work
output for the sit-up exercise resulted in r values of .61 and .98
respectively.

These correlation coefficients indicate that the resist

ance factor plays a much greater role in determining work output than
does the distance factor.

Once again a low positive correlation of .45

was found between the resistance and distance factors indicating a lim
ited relationship.

The .45 r value was, however, higher than the

values found for the same correlations in the pull-up and push-up.

Anthropometric Relationships

Table 5 (Appendix E, p. 40) shows the intercorrelations of the
eleven anthropometric test measurements.

No other statistical or eval

uation techniques were applied to those r values shown in Table 5 as
they were used only as reference data.

*

CHAPTER IV

DISCUSSION

The variability of resistance and distance encountered in the
performance of pull-up, push-up and sit-up exercises indicates the need
for a method other than repetitions alone as a basis for student classi
fication.

As was pointed out by the results of this study, variations

in the factors of distance and resistance causes variations in the
amount of work performed.

Therefore, the inter-subject variation in

work output during the performance of an exercise demonstrates that by
doing the same number of repetitions the subjects may not be performing
similar amounts of work.
When students are allowed to perform a number of repetitions to
maximum, the work output error would likely be increased.

For example,

a tall, heavy student may be able to perform five pull-ups whereas a
short, light student may be able to perform ten.

On the basis of repe

titions, there are at least two ways to interpret these scores:
1.

The lightweight student is twice as strong as the heavier stu
dent as evidenced by his doing twice as many pull-ups.

(A com

mon strength measure.)
2.

The lightweight student did more repetitions and is therefore
stronger and more physically fit.
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Obviously, both of these interpretations lead to erroneous con
clusions due to the fact that repetitions alone cannot measure the
amount of work a student does during exercise, since repetitions do not
consider the factors of distance and resistance involved in the exer
cise.

The larger or heavier student even though unable to perform as

many pull-ups as the lighter student may, in actuality be doing more
work due to greater resistance and/or greater distance, thus the need
for work output measurement becomes apparent.
Only when additional factors of distance and resistance are con
sidered can a clear indication of physical fitness be obtained.
Kennedy (15), VanHuss and Huesner (16), and Ricci (14) are among the
researchers who noted similar inconsistencies.
The attitudes of the students should also be considered in
regard to repetition measures versus work output measures.

For example,

the heavy student who cannot perform as many pull-ups as a lighter stu
dent may experience failure under the repetition method.
he may have performed more work than his classmate.

When, in fact,

Bolonchuk (11)

gave a similar example in which thirty junior high school girls were
instructed to perform twenty sit-ups.

That prescription of exercise

may elicit a very light load to an exhaustive load on the individuals
in class.

Yet all the students must do twenty sit-ups or suffer the

experience of failure.

Obviously, due to individual differences in the

factors of distance and resistance, the work loads are going to vary
from student to student, so that the uniform prescription is actually
disproportionate in terms of work output.
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The results of this study raise a question concerning the valid
ity of using repetitions as a measure of strength and endurance.

For

example, some tests using repetitions purport to measure strength and
endurance in specific muscle groups related to the performance of the
exercise.

However, on the basis of the definitions for strength and

endurance, the validity of tests using repetitions alone as the measure
is questionable since this procedure does not allow for the factors of
resistance and distance applied in the performance of the exercise,
therefore strength and endurance cannot be measured.
The feasibility of incorporating work output procedures in the
physical education program may be questioned.

It should be noted,

however, that most schools already have the small amount of equipment
that would be necessary.

Of greater importance would be that the bene

fit afforded the student under such a program would far outweigh the
time, effort and expense involved in its incorporation into the program

CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Summary
The purpose of this study was to compute the work output pro
duced in the performance of pull-up, push-up and sit-up exercises.

It

was designed to gather additional information concerning the reliabil
ity and influence of the anthropometric measurements used in the cal
culations of the work output.
majors served as subjects.

Thirty-eight male physical education

The data analysis for this study indicated

that the eleven measurements were reliable and that the work output,
while being reliable for all three exercises was dependent upon the
body characteristics of each subject.

Conclusions

The analysis of the data obtained in this study warranted the
following general conclusions:
1.

the eleven anthropometric measurements were reliable and thus
reproducible,

2.

the work output computations were reliable,

3.

the factors of distance and resistance cause variability in the
work output figures,
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4.

the anthropometric measurements could be used to accurately
estimate work output during the concentric phases of the pullup, push-up, and sit-up exercises.

Recommendations

It is recommended that more extensive studies similar to this
one be done involving the following:
1.

larger sample size,

2.

use of male and female subjects,

3.

probability sampling,

4.

other exercises.
Another recommendation would be to include the eccentric con

traction phase of the exercises.
Further studies concerning more accurate means of determining
the factors of distance and resistance during these and other exercises
would be beneficial.
A final recommendation would be that a study be done with the
subjects performing the exercises to maximum in order to compare total
work output to the factors of resistance and distance.

I

APPENDIX A
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February 10, 1972

Dear
As a graduate student in physical education, I am currently working on
a research project concerning anthropometric measurements and work out
put. The project is under the direction of Professor Bolonchuk.
I
plan to use as subjects, the male physical education majors at UND and
would, therefore, greatly appreciate your participation.
The test consists of eleven body measurements, followed by the perform
ance of sit-ups, push-ups and pull-ups. At a later date the body meas
urements will be repeated in order to determine reliability.
I will be contacting you by phone on Wednesday, February 16, between
9:00 and 10:30 PM to arrange an appointment for testing.
Thank you for your cooperation.
Sincerely,

Larry Schwenke
Graduate Teaching Assistant, HPER
University of North Dakota
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